Two forms of RPO41-dependent RNA polymerase. Regulation of the RNA polymerase by glucose repression may control yeast mitochondrial gene expression.
We have identified two chromatographically separable forms of mitochondrial RNA polymerase from Saccharomyces cerevisiae which utilize different DNA templates. One form is only active in a nonselective assay utilizing a poly[d(A-T)] template. The other form selectively initiates from a mitochondrial promoter consensus sequence. Both enzymes can be extracted from yeast mitochondria and all components are encoded by nuclear genes. The possibility that these two activities represent core and holoenzyme forms of the multicomponent mitochondrial RNA polymerase is supported by our observation that both enzymes are absent from a strain bearing a disrupted copy of the RPO41 gene (Greenleaf, A. L., Kelly, J. L., and Lehman, I. R. (1986) Proc. Natl. Acad. Sci. U. S. A. 83, 3391-3399). The two enzyme activities are differentially regulated by carbon source; the nonselective enzyme is repressed during growth on glucose relative to the selective enzyme. The 5-fold increase in RNA polymerase activity on a nonrepressing carbon source correlates with the increased level of transcript production from mitochondrial DNA. These results suggest that the mitochondrial RNA polymerase and, in consequence, mitochondrial transcription are regulated by carbon catabolite control.